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Abstract 
This paper is about developing a holistic framework for project evaluation; it is applied in a case study of an Algerian highway 
megaproject. This project has attracted the attention of all the local media and even many of the international media. Several 
media discussions on the project are limited to the completion of the project itself seen in a short-term perspective. In this regard, 
the discussions were notably associated with delays and expenditures coming in over budget, which is project efficiency signified 
by aspects such as time, cost and the scope. One reason that made the media focus only on these aspects is that they can easily be 
measured and are usually the first criteria against which the project can be assessed. The relevance of the project and its effects, 
whether it attains its goals and objectives measured in terms of effectiveness, including impact and sustainability – all these four 
measures can only be verified at a later stage, after the project has delivered its results. These are much broader aspects and are 
therefore difficult to measure. This paper is about developing an ex-post evaluation framework model. This is achieved by going 
through the different definitions of the measures of project success or failure and then reflecting on them with respect to the 
whole project life cycle by considering all the process groups in the project (i.e., conception phase, front-end analysis phase, 
planning and design phase, engineering phase, procurement phase, construction phase, closing phase and operating phase).  This 
would provide us with a holistic way of evaluating projects. 
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1. Introduction 
The terms evaluation and research are sometimes used interchangeably. Scriven (1991) mentioned five 
differences; even though the two methods of inquiry use the same data collection and analysis methods, they differ 
significantly in a number of ways. (1) They have different purposes. (2) They respond to different audiences’ 
information needs. (3) They pose different kinds of questions. (4) They communicate and report their findings in 
different ways and to different groups. (5) They have different expectations regarding the use of the results. Even 
though it is important to understand the difference between these two forms of investigation, some may view this 
difference as only technical and not particularly practical. What is important is the inquiry itself – the collection of 
quality information that will inform and guide decision-making, learning, and action (Scriven, 1991). 
Various definitions of evaluation have been presented over the years. In this paper, two definitions are taken into 
consideration. The first definition is from OECD (2000), which defines evaluation as “A systematic and objective 
assessment of an ongoing or completed project, program or policy, its design, implementation and results”. The 
second is from Scriven (1991), stating that evaluation is “The process of determining the merit, worth or value of 
something”. 
Ex-post evaluation can be described as an evaluation of an intervention (in our case, a project) after the 
intervention has been completed. In addition, ex-post evaluation is conducted after a certain period has passed after 
the completion of a (target) project with emphasis on the effectiveness and sustainability of the project. This 
evaluation aims at deriving lessons and recommendations for the improvement of future projects and programs 
(OECD, 2000). The purpose of this paper is not only to develop a model for evaluation, but also to use it as a 
framework for evaluating a project case and trying to collect lessons learned to apply them in similar projects in the 
future. The purpose is also to improve decision-making by applying a holistic view to the evaluation of similar 
projects instead of making decisions based on a narrow, short-term vision of the future.  
2. Theoretical Framework 
When talking about evaluation of a project, it is relevant to look at, among other things, the degree of success 
(and/or failure) that is associated with the whole project endeavor. How project success is defined, described and 
categorized contribute to make a base for discussing criteria for evaluation such as efficiency, effectiveness and so 
on. 
Cooke-Davis (2002) points out two distinctions when the terms project and success are taken into consideration. 
The first distinction is between project success that is measured against the project's overall objectives and project 
management success that is measured against the iron triangle (time, cost and quality). The second distinction is 
between success criteria (aspects that are used to explain or judge whether a project is a success or a failure) and 
success factors (aspects that are to be in place in order to ensure that the management system will directly or 
indirectly lead to project success). 
Success at one level may not assure success at other levels. One of the more well-known examples is the 
construction of the Sydney Opera House; success at a society level, but failure at the result level (cost overrun). This 
means that evaluating or determining success is time-dependent (Shenhar et al., 1997; Turner & Zolin, 2012; 
Serrador & Turner, 2015). Where the Sydney Opera House is concerned, success of this construction project 
measured in terms of efficiency became less or not relevant compared to success measured in terms of the 
consequences for society. A survey study of 1,386 projects conducted by Serrador & Turner (2015) says that even 
though project efficiency is a significant factor that contributes to the overall project success, there are other factors 
that contribute significantly to the success. The survey study revealed that project efficiency (focus on the iron 
triangle) is 60 percent correlated with overall project success. 
Sera & Kunc (2015), referring to previous studies conducted by Prabhakar, 2008; Yu et al., 2005, and Ika, 2009, 
point out that there is no consensus on the definition of project success. However, different criteria are applied to 
define, describe and / or evaluate overall project success. For instance, Shenhar & Dvir (2007) talk about five 
dimensions (project efficiency, team satisfaction, impact on the customer, business success, preparing for the future). 
Atkinson (1999) questions the strong focus on the iron triangle when project success is evaluated. He presents other 
success criteria such as the information system, benefits for the organization, and benefits for the stakeholder 
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community in addition to the focus on the iron triangle. When we look at Atkinson’s (1999) description, we can 
understand the need to define project success in at least two dimensions: Accomplishing the result goal of the project 
(project delivery at the completion of the project according to plan, which is heavily influenced by the iron triangle) 
and accomplishing the effect goal (effects of the project, once it has been completed). The effects of the project can 
further be categorized into two dimensions: Effects (benefits) for the organization that undertakes the project and 
effects (benefits) for society. These two dimensions are called effect goals and society goals, respectively. Therefore, 
we have these three major levels of goals (Johansen et al., 2009; Samset, 2007), based on which success of a project 
can be looked at and evaluated. Concepts that are applied as criteria for evaluation, such as efficiency, effectiveness, 
sustainability, relevance and impact, can be compared to the three major levels of goals. For instance, achieving 
result goals is related to efficiency, and achieving effect goals and society goals is related to effectiveness, 
sustainability, relevance and impact in varying degrees based on the context. 
In this paper, we will look at the following measurement criteria / parameters: efficiency, effectiveness, 
sustainability, relevance and impact (OECD, 2000; Samset, 2003), in order to develop the evaluation framework and 
evaluate the case project. 
3. Evaluation Parameters and a Project Evaluation Framework 
In OECD (2000) terms, efficiency is a measure of the ratio between the input and the output. It is an economic 
term that signifies that the management uses the least costly resources possible in order to achieve the desired 
results. This generally requires comparing alternative approaches to achieve the same outputs, to see whether the 
most efficient process has been adopted. OECD (2000) suggested some considerations by asking these questions: 
Were the activities cost-efficient? Were the objectives achieved on time? Was the project implemented in the most 
efficient way compared to alternatives? According to Olsson (2006), a project’s ability to produce its immediate 
outcome can be measured in terms of efficiency. In his book “Early project Appraisal”, Samset (2003) defines 
efficiency as the degree to which project outputs have delivered as planned and in accordance with budget; it could 
have been done cheaper, more quickly and / or with better quality. The definition of efficiency that we use in this 
paper is a question of doing things right and producing project outputs in terms of the agreed scope, cost, time and 
quality. An important point should be clarified here; quality is not a constraint per se, but often a by-product of the 
other three factors (scope, time and cost), and one that generally suffers when the others are not properly managed 
(Zidane et al, 2012). 
Effectiveness is a measure of the extent to which the management attains its objectives. In evaluating the 
effectiveness of a project, it is useful to consider some questions, as to what extent the objectives were achieved / are 
likely to be achieved (OECD, 2000). Samset (2003) defines effectiveness as the extent to which the objective has 
been achieved, that is the first-order effect of the project for the users, in the market, in terms of production, etc. 
Olsson (2006) considers effectiveness as the measure of the long-term effects and as doing the right things. In our 
view, effectiveness is more about ensuring / adding value for owners and users; owners and users are more 
concerned with the project effectiveness. In our case, let us say the planned and desired goals (long-term effects) and 
objectives (short-term effects) are outcomes from the project that will affect the concerned stakeholders. Therefore, 
the measure of effectiveness is more related to the project stakeholders. Williams (2002) emphasizes the importance 
of managing both internal and external stakeholders. External stakeholders focus more on the project outcomes. 
They will try to influence the outcomes, modify them or shape them based on their needs. Stakeholders' influence 
tends to generate modifications, and thus leads to deviation from the original plan (Zidane et al, 2013). 
Impacts, as defined by OECD (2000), are the positive and / or negative changes produced by a development 
intervention (in our case, a project), directly or indirectly, intended or unintended. This involves the main impacts 
and effects resulting from the activity that are measured by the local social, economic, environmental and other 
development indicators. The examination should be concerned with both intended and unintended results and must 
include the positive and / or negative impact on external factors, such as changes in terms of trade and financial 
conditions. When evaluating the impact of a project, it is useful to consider the following questions: What has 
happened because of the project? What real difference has the activity made to the beneficiaries? How many people 
have been affected? Samset (2003) defines them as all unexpected positive and / or negative changes and effects of 
the project, both in the short and the long term. 
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Samset (2003) defines relevance as an overall assessment of whether a project is in harmony with the needs and 
priorities of the owners, the intended users and other attested parties. A change in policies or priorities could imply 
that a project is assigned lower priority, or that it loses some of its rationale. It becomes less relevant. In this paper, 
relevance deals with the needed time (T0 to T3) to make the right decision (D3) to start the implementation of the 
project (the GO), or to give up the idea since the project is not relevant and will not satisfy the needs (the NOGO). If 
the decision is GO, and the project becomes less relevant because of a change of policies or priorities, then the 
assessment of relevance will instead be handled further by effectiveness and sustainability. 
Sustainability is concerned with measuring whether the benefits of an activity are likely to continue after donor 
funding has been completed / withdrawn. Projects need to be environmentally as well as financially sustainable. 
When evaluating the sustainability of a project, it is useful to consider the following questions: To what extent did 
the benefits of a project continue after donor funding ceased? What were the major factors that influenced the 
achievement or non-achievement of sustainability of the project? (OECD, 2000; Samset 2003). 
 
Fig. 1. Project Evaluation Holistic Framework. 
The framework in Figure 1 considers all the parameters that are connected to an evaluation of a project in a 
holistic view. It shows all the elements and their interdependencies, including the timing of their interactions. For 
example, relevance is measured from the time T0, where a “trigger” has earlier notified a “need”. The concerned 
persons make the decision to identify those needs. Once they have identified the need, they will establish the goals 
and objectives of the project. Estimating the feasibility, identifying uncertainty, estimating cost and time – all these 
activities will be done in the front-end analysis phase. Then, the crucial decision D3 comes: GO or NOGO for the 
project. If the relevance changed from time T3 and further, then effectiveness and sustainability will be taken into 
consideration, by shaping the outcome and the purpose of the project as desired. However, this will affect the 
efficiency of the project negatively (Zidane et al, 2013). 
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4. Methodology 
A qualitative case study research approach has been used, as described by Yin (2008). In case studies, typically a 
combination of methods is used in data collection such as archives, interviews, questionnaires, and observations. The 
"evidence" may be qualitative (e.g., words), quantitative (e.g., numbers), or both. Case studies can involve either 
single or multiple cases, and numerous levels of analysis (Yin, 2008) and they  can employ an embedded design, that 
is, multiple levels of analysis within a single study (Yin, 2008). The method used in this research is a qualitative 
method, with primary data (interviews) and secondary data (materials and data obtained internally to the project case 
and externally). In the empirical part of the paper, information relating to the case was obtained from three main 
sources: literature related to the case, other relevant documents, and interviews. More than 30 interviews between 
users, contractors and other stakeholders were considered. Most of the interviews, but not all, were virtual, using 
conference calls or phone calls. On-site inspection also constituted part of the data collection (more than five visits to 
some of the sites of activity). The challenge of this study was more about the validity and the reliability of the 
collected data. To reach good validity and high triangulation quality – in addition to the 30 interviews, literature 
study and observations - other sources were also used to collect data: from the owner's website and official 
documents (Ministry of Public Works) and media (archived audio-visual videos from websites – newspaper 
archives). There is a protocol that is associated with the case study. This protocol incorporates information and facts 
such as transcription of the interviews, gathered data, and codification of the results so that it would fit the evaluation 
framework that is utilized. Reliability in qualitative research can be improved by focusing on various aspects. One 
such aspect is transparency. Moisander and Valtonen (2006) describe (1) research process transparency and (2) 
theoretical transparency as ways to improve reliability in qualitative research. These two aspects of transparency are 
applied in this research to ensure its reliability.   
5. The Case Description 
The Algeria East-West Highway megaproject’s cost was more than US$ 11.2 billion. It was scheduled for 
completion in the fourth quarter of 2009, but it was delivered behind schedule by five years. The megaproject has 
generated over 100,000 jobs. The project will cut travel times and provide better and safer access to the north of the 
country, stimulating economic development. The project idea had existed since 1975, but the decision was made in 
2005, 40 years later.  The project was financed by public funds. 
 
Fig. 2. Algeria East-West Highway (Algerian Ministry of Public Works). 
The megaproject is a six-lane toll highway. It is being developed along Algeria's borders with Morocco and 
Tunisia with a total length of 1,216 km, indicated by the line in Figure 2. It connects the capital and all the northern 
big cities. The development has 12 tunnels, 70 viaducts and 60 interchanges. It also includes a provision for building 
truck stops, service stations and maintenance facilities. 
Two main contractors conducted the project, a Chinese contractor for the western section and a Japanese 
contractor for the eastern section. Thousands of suppliers and subcontractors from all over the globe were involved 
in the project.  
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6. The Case Evaluation Based on the Framework 
The Algerian East-West Highway provides fast connections between all the country’s northern big cities. Most of 
the population is located in the border of the highway, and most of the significant industrial activities are located not 
far from it. The highway also links the biggest seaports of Algeria and all the big four airports in the north of the 
country.  
Table 1. Planned and Realized Results of the Megaproject (Algerian Ministry of Public Works). 
Measures Planned objectives Realized objectives Score over 6 
Efficiency  1 - Estimated project cost: < US$ 7 Billion 
 
2 - Starting implementation: Late 2006 
   - Planned implementation finish date: Late 2009 
3 - Deliver the whole scope  
1 - Final project cost: > US$ 11.2 billion 
   - Project cost overrun: > US$ 4.2 billion 
2 - Implementation finish date: Late 2014 
   - Project delivery behind Schedule: > 5 years. 
3 - Operational but still not completely delivered  
2 
Effectiveness 1 - Reduce traffic and shorten travel time 1 - Objective met 
2 - Reduce carbon dioxide emission  
3 - Less accidents comparing to previously used 
road  
6 
Relevance 1 – Time-saving and increase the fluidity in traffic 1 - Objective met 6 
Impact 1 - Create temporary employment  1 - Creation of more than 100,000 jobs 
2 - Destroying houses and trees standing in the way 
of the project.  
4 
Sustainability  1 - Cover the maintenance of the highway by its 
income in the operational phase 
2 - Enlarging the transportation network by other 
highways  
1 - The highway will have no incomes since its use 
will be free until 2017 
2 - The highway highlighted the gaps in the 
existing transportation network, which made the 
government consider more expansions.  
5 
 
Table 1 summarizes the planned and the delivered objectives, and their reflections on the five measures. The 
worst score was at the operational level (efficiency), but better scores are found at the tactical and strategic levels. 
The five coming sections will explain each evaluation separately, and the last section will explain their 
dependencies. The evaluation is of a subjective nature; the respondents perceived and interpreted their work 
subjectively, and the researchers who gathered the qualitative data from the sources made their interpretation with 
an element of subjectivity. 
6.1. Efficiency (2 over 6) 
The efficiency was a disaster for this project. The project was completed more than five years behind schedule. 
The initial plan was to finish the project within three years, but because of the complexity of the project and many 
technical obstacles (including thousands of internal stakeholders), it was impossible to achieve the target date of 
completion. In addition, there was a cost overrun of more than US$ 4.2 billion compared to the initial estimate. The 
delay and cost overrun are accepted for a start-up period of a few months, which was not enough. The time and cost 
estimations were done based on the wrong assumptions; for example by supposing that the land is flat and that the 
project would need minor modifications. This was not the case for this project, since most of the land is on 
mountains and hills (billions of tons of soil needed to be removed from or to the highway). This also caused delay 
and extra costs. 
6.2. Effectiveness (6 over 6) 
There is significant and important reduction in travel time and travel costs. The objective of the project is to 
reduce the traffic jam, shorten the travel time for the users and reduce accidents. In addition to this, linking Tunisia 
to Morocco would increase the number of tourists who use the road for their vacations. Some studies (Algerian 
Ministry of Public Works, 2014) show that the carbon dioxide emission has been reduced by 40 percent compared to 
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the utilization of the old narrow road. This was explained by the eliminated waiting time, where the engines are 
running and burning fuel but standing in the same location for hours. The traffic jams on the old road were mainly 
caused by a high number of (registered) accidents. The number of accidents was reduced by half compared to the 
use of previous road. The explanation for this is very simple: People who drive their vehicles have various reasons 
for traveling, and they drive at different speeds and have varying sense of urgency. Using a six-lane road instead of a 
two-lane road improves the chances of organizing traffic and priorities. 
6.3. Relevance (6 over 6) 
Time-saving and increasing the flow of the traffic were the main reasons for the project and for linking the 
different infrastructures (airports, seaports) and the large cities. The investment is therefore considered relevant. 
Increased traffic volume and reduced travel time does not in itself increase the benefit for the community. It also 
depends on the purpose of the travel. Most of the time, the highway is used by heavy vehicles that boost the industry 
and provide factories with primary materials. Before, tourists had to wait for their flights to travel to Tunisia or 
Morocco for their holidays, but now it is a question of only a few hours to get to their destination. 
6.4. Impact (4 over 6) 
There was significant positive impact on employment: the project created about 100,000 new jobs. Furthermore, 
the knowledge and experience that were transferred to local companies can increase the productivity in future 
projects. The other positive impacts are as listed before under effectiveness: reducing the number of accidents, 
decreasing the carbon dioxide emission, improved traffic flows on the road and the improvement of the national 
industries. There were also negative impacts. For example, crossing the international nature reserve Tarif’s “Lac des 
Oiseaux” Lake, demolishing many houses to make room for the highway, fatal accidents caused by one of the 
contractors when using explosives to speed up the work, destroying many trees in the forest standing in the way of 
the highway. Another negative impact is the increase of illegal merchandise trafficking with neighboring countries. 
6.5. Sustainability (5 over 6) 
The long-term effects of the project are probably greater than the short- and medium-term effects. The further 
expansion of the highway to the high hills (middle north of the country) and to the south up to the border of Niger 
will reinforce the transportation network. The immediate effect of the highway is the short travel time, while 
medium-term effects begin to show changes in industries and in all different sectors and services. Initially, in the 
longer term, one could see changes in industry structure and demographics. The long-term effect will probably show 
us a balanced distribution of the population along the highway since they will not have to worry about the means of 
transportation. This includes the industries that will rely heavily on this highway.  
6.6. The dependencies 
There is a proportional relationship between relevance and effectiveness when we decide to GO for a project. The 
measure of relevance will be stopped and handled further by the effectiveness, as shown in Figure 3. The project 
was relevant with regard to satisfying the needs. The effective way was that the outcome is produced and that the 
purpose of the project satisfies the goals and the objectives of the project. 
 
 
Fig. 3. The five measures’ dependencies and their scores in the highway megaproject case. 
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On the other hand, desiring high effectiveness will adversely affect efficiency; the more we want to be effective 
(by shaping the desired outcome with respect to emerging changes), the more efficiency suffers. 
The impact of the project is to some extent related to effectiveness, when it comes to the positive effects and the 
positive uncertainty (opportunities). However, a project of this size may have negative impacts, as discussed above. 
The sustainability of the project depends on the success at the tactical level at first and, once all the impacts of the 
project are identified, the sustainability will become clearer. However, in case of general success, the sustainability 
of the project will depend on a good plan for maintaining the positive effects of the outcome of the project. 
7. Conclusions 
The purpose of this paper is to present an evaluation model and show its relevance in evaluating a project by 
applying a holistic approach. By going through different methodologies and theories on evaluation and researching 
project success, we come up with a proposed framework. This framework would clarify different measures and the 
purpose of each of the measures. Showing all the relevant elements, their interdependencies, dimensions and 
measures in the same model can help readers and potential users to better see the whole picture of the project that 
they are assessing or even managing. The megaproject, which was evaluated based on the model, shows the 
relevance of the model, the way it covers the whole project cycle, and the links between different measures. In 
addition to this practical implication, the model can also trigger academic discussions around the concepts such as 
evaluation and success of megaprojects, which could lead to new understanding and knowledge. 
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